AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. APPLN. NO. 10/073,368 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

LISTING OF CLAIMS: 

1. (currently amended): An optical sensor for producing an electrical signal in response 

to electromagnetic radiation, comprising : 

a photodetector having an output supplying an electrical signal proportional to the 
intensity of the electromagnetic radiation striking the photodetector; and 

an integrating circuit coupled with the output of the photodetector to accumulate the 
electrical signal from the photodetector, said integrating circuit comprising : 

an operational amplifier having a non-inverting input connected to a non-zero bias 
voltage, an inverting input coupled to said photodetector, and at least one output; 

an integrating voltage storage devic e device, having a first terminal coupled to the 
operational amplifier output output, and a second terminal coupled to the operational amplifier 
inverting input; and 

an output stage comprising a gate terminal, connected to the operational amplifier output, 
and an output terminal connected to said first terminal of the integrating voltage storage device, 
and 
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switching circuitry for controlling timing of the integrating circuit and switching the 
integrating circuit between a reset phase and an integration phase, 

wherein said switching circuitry includes means for balancing said op e rational amplifi e r a 
first switching device for connecting said operational amplifier output to said operational 
amplifier inverting input during said reset phase, and dev e loping a voltage across said int e grating 
voltag e storag e d e vic e during said reset phas e , which voltage is substantially e qual to said bias 
voltage, said first t e rminal of th e integrating voltag e storage d e vice b e ing pull e d to a r e fer e nce 
potential during said reset phase means for resetting said integrating voltage storage device 
during said reset phase, a voltage equal to said bias voltage being applied across said integrating 
voltage storage device, and said first terminal of said integrating voltage storage device being 
pulled to a reference potential . 

2. (currently amended): The optical sensor according to claim 1, wherein said int e grating 
circuit further includes an output stage comprising a gate terminal connected to th e operational 
amplifier output and an output terminal connect e d to said first terminal of the integrating voltage 
storage d e vice, said switching circuitry including : a first switching device for conn e cting said 
operational amplifier output to said op e rational amplifier inverting input during said r e s e t phase 
aft dsaid first switching device also disconnects for disconn e cting said operational amplifier 
output from said operational amplifier inverting input during said integration phase; and 

wherein said switching circuitry further includes a second switching device for pulling 
said output stage output terminal to said reference potential during said reset phase and for 
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releasing said output stage output terminal from said reference potential during said integration 
phase. 

3. (original): The optical sensor according to claim 2, wherein said output stage is a 
source-follower output stage. 

4. (original): The optical sensor according to claim 1, wherein said integrating voltage 
storage device is a MOS transistor operating in accumulation mode. 

5. (original): The optical sensor according to claim 1, wherein said photodetector is a 
reverse-biased photodiode. 

6. (original): The optical sensor according to claim 1, wherein said operational amplifier 
is a differential amplifier comprising a differential pair of transistors and having a half-folded 
cascode stage. 

7. (original): The optical sensor according to claim 2, wherein said integrating circuit 
further comprises a frequency compensation capacitor connected between said output stage gate 
terminal and said reference potential. 

8. (original): The optical sensor according to claim 7, wherein said frequency 
compensation capacitor is a MOS transistor with common source and drain terminals. 

9. (original): The optical sensor according to claim 2, wherein said first and second 
switching devices are CMOS transistors. 
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10. (original): The optical sensor according to claim 2, wherein said first and second 
switching devices are both controlled by a single control signal. 

11. (original): The optical sensor according to claim 2, wherein said operational 
amplifier is a differential amplifier comprising a differential pair of transistors and having a half- 
folded cascode stage, 

said integrating circuit further comprising a first current source coupled to said 
differential pair of transistors, a second current source coupled to said half-folded cascode stage 
and a third current source coupled to said output stage. 

12. (original): The optical sensor according to claim 11, wherein said second switching 
device is connected between said output stage output terminal and said third current source, said 
integrating circuit further comprising a fourth current source connected directly to said output 
stage output terminal. 

13. (currently amended): The optical sensor according to claim 1 for use in an optical 
sensor array, further comprising a_first and second source-follower output stages for providing a 
minimum and maximum electrical output signals allowing determination of the optical sensor 
within the array with the l e ast, respectively the greatest intensity, least intensity, and a second 
source-follower output stage for providing maximum electrical output signal allowing 
determination of the optical sensor within the array of the greatest intensity. 

14. (original): The optical sensor according to claim 13, wherein said first source- 
follower output stage has a gate terminal connected to said first terminal of the integrating 
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voltage storage device and a drain terminal connected to a first supply potential, a source 
terminal of said first source-follower output stage being coupled to a first external current source 
common to each optical sensor within the array, 

and wherein said second source-follower output stage has a gate terminal connected to 
said operational amplifier output and a drain terminal connected to a second supply potential, a 
source terminal of said second source-follower output stage being coupled to a second external 
current source common to each optical sensor within the array. 

15. (original): The optical sensor according to claim 1, wherein said non-zero bias 
voltage is supplied by voltage generating circuitry formed within said integrating circuit. 

16. (currently amended): An integrating circuit for use with a photodetector having an 
output supplying an electrical signal proportional to the intensity of the electromagnetic radiation 
striking the photodetector, said integrating circuit comprising : 

an operational amplifier having a non-inverting input connected to a non-zero bias 
voltage, an inverting input capable of being coupled to said photodetector, and at least one 
output; 

an integrating voltage storage device having a first terminal coupled to the operational 
amplifier output and a second terminal coupled to the operational amplifier inverting input; 

an output stage comprising a gate terminal connected to the operational amplifier output 
and an output terminal connected to said first terminal of the integrating voltage storage device; 
and 



AMENDMENT UNDER 37 CF.R. §1.111 
U.S. APPLN. NO. 10/073,368 



switching circuitry for controlling timing of the integrating circuit and switching the 
integrating circuit between a reset phase and an integration phase, 

wherein said switching circuitry includes means for balancing said operational amplifier 
first means for connecting said operational amplifier output to said operational amplifier 
inverting input during said reset phase, and developing a voltage across said integrating voltage 
storage device during said r e set phase, which voltage is substantially e qual to said bias voltage, 
said first terminal of the int e grating voltage storag e device being pull e d to a r e fer e nc e potential 
during said reset phase means for resetting said integrating voltage storage device during said 
reset phase, a voltage equal to said bias voltage being applied across said integrating voltage 
storage device, and said first terminal of said integrating voltage storage device being pulled to a 
reference potential . 

17. (currently amended): The integrating circuit according to claim 16, wherein said 
switching circuitry further includes : a- said first means for connecting said operational amplifi e r 
output to said operational amplifi e r inverting input during said r e set phase and for disconnecting 
also disconnects said operational amplifier output from said operational amplifier inverting input 
during said integration phase; and 

a -wherein said switching circuitry further includes second means for pulling said output 
stage output terminal to said reference potential during said reset phase and for releasing said 
output stage output terminal from said reference potential during said integration phase. 
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18. (currently amended): The integrating circuit according to claim 16, wherein said 
output stage is a source-follower output stage. 

19. (currently amended): The integrating circuit according to claim 16, wherein said 
integrating voltage storage device is a MOS transistor operating in accumulation mode. 

20. (currently amended): The integrating circuit according to claim 16, wherein said 
operational amplifier is a differential amplifier comprising a differential pair of transistors and 
having a half-folded cascode stage. 
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